A technique was developed for determining the genetic cellular susceptibility of adult chickens to subgroups A, B, and C Rous sarcoma viruses (RSV). Cells from developing pin feathers were grown in vitro and assayed for susceptibility to RSV. The susceptibility phenotype of the feather cells corresponded with the phenotype predicted from progeny test data. This procedure will simplify the selection of genetically resistant individuals for mating.
INTRODUCTION
Cellular resistance to subgroups A, B, and C of the leukosissarcoma viruses is controlled in each case by a recessive allele at one of three autosomal loci (1,5,6). Selecting breeders for resistance or susceptibility has involved progeny testing of each prospective breeder with a recessive tester stock. As more virus subgroups and genes which control resistance are found, progeny testing and the location of multiple recessive testers become more difficult. If a bird's phenotype could be determined without infecting it, the amount of progeny testing needed to establish genotypes would be materially reduced.
Since cells from the tip of pin feathers have been used as a source of rapidly dividing cells for chromosome studies (7,8), we chose this easily obtainable source of cells for an in vitro assay for susceptibility to the various subgroups of Rous sarcoma virus (RSV). 
MATERIALS AND METHODS
Feather cell cultures. Feathers from the backs of mature birds were plucked 2 to 3 weeks before the assays were to be made. When the new feathers began to protrude from the sheath, the area to be plucked was washed thorougly with 70% ethanol. About 20 feathers were plucked and placed in Hanks' balanced salt solution (BSS) containing 100 units of penicillin and 50 ug of streptomycin per ml. We have stored feathers for as long as 72 hours before further processing.
The feathers were then removed from the container, and the viscous material protruding from the sheath was cut off with small scissors and placed in a petri dish with 0.25% trypsin in Hanks' BSS without calcium or magnesium salts, to rinse off excess erythrocytes and feather fragments. The pieces of viscous material were then placed in a 50-ml Erlenmeyer flask with 6 ml of 0.25% trypsin. Trypsinization was carried out as in routine culture of chick embryo fibroblasts (CEF) (10). Cells were decanted into maintenance medium (MM; equal parts 199 and F-10 medium supplemented with 5% tryptose phosphate broth, 2% fetal calf serum, 2% calf serum, and 5% bovine amniotic fluid, with antibiotics added at the rate of 100 units of penicillin, 50 jg of streptomycin, 10 ug mycostatin, and 10 units fungizone per ml). After centrifugation of the MM, the cells were suspended in 5 to 6 ml of MM. They were then counted in a hemocytometer, and 4 to 5 X 105 round cells were seeded into each of several 35-mm plastic cellculture dishes in 2 ml of MM. The plates were incubated overnight at 38 C in a moist atmosphere of 5 % C02. The following day, many individual fibroblast-like cells were attached to the dishes among unattached erythrocytes and feather debris. The unattached material was removed by washing twice with warm Hanks' BSS, and the MM was replaced.
The 
RESULTS
To test the method, birds of known genotype were selected from inbred line 100 birds which had been progeny-tested and assigned genotypes for susceptibility to virus subgroups A and B (1). Feather cells from seven of these birds were assayed for susceptibility to subgroups A and B by one of us who had no knowledge of the genotypes (EJW). C/AB CEF were used as feeder cells. It can be seen from Table 1 that the phenotypes predicted from the progeny test data corresponded with the observed phenotypes from the feather cell assay of each bird. Table 2 presents the results obtained when birds' progeny tested for susceptibility to subgroup C RSV (5) were assayed for susceptibility to this subgroup using feather cells and Balb 3T3 feeder cells. Again, the predicted and actual phenotypes agreed.
More limited results indicate that this method may be used to assay for susceptibility to RSV,-O.
DISCUSSION
A method is presented by which the phenotype for susceptibility to several different RSV's may be determined without exposing the bird to the virus. This method should prove useful in selection for increased resistance in chicken lines. It will materially simplify studies of linkage of genes controlling virus susceptibility with marker genes having a phenotype which is expressed only in growing or adult birds.
For the first time the genotype and the phenotype for virus susceptibility may be determined for the same bird. The complete correspondence of the observed phenotype and the predicted phenotype, based on progeny testing, strongly supports previous reports that single recessive genes control cellular resistance to the avian leukosis-sarcoma viruses.
